Introduction and Aims. Fetal alcohol spectrum disorder (FASD) is a significant public health concern, and growing recognition in Australia led to the establishment of a specialist service for young children. The aim of the current study was to report on the diagnostic profile of a group of children who attended the service, to document the extent to which there were comorbid diagnoses and to provide information on the neurocognitive functioning of the children. Design and Methods. This study was a retrospective chart review conducted by the diagnostic service. A pre-formulated tool to extract the diagnostic data from the client files was designed, a chart review was performed, and the required data was extracted. FASD diagnoses were made using the 4-Digit Diagnostic Code. Results. Thirty-one families participated, and the majority of children were diagnosed with static encephalopathy (alcohol exposed) or neurobehavioral disorder (alcohol exposed) (11 children each; 36%). Only one child was diagnosed with fetal alcohol syndrome (alcohol exposed), and five children were diagnosed with partial fetal alcohol syndrome (alcohol exposed). Twenty-six children (84%) had a comorbid diagnosis, with 19 (61%) having a comorbid diagnosis of attention deficit hyperactivity disorder. While the majority of children were not found to display growth deficiency or significant facial features, 18 children (58%) had significant central nervous system dysfunction. Discussion and Conclusions. The current study demonstrates that with the relevant training and expertise, assessment and diagnosis of FASD can be embedded within the existing health services available in Australia. [Reid N, Shelton D,Warner J, O'Callaghan F, Dawe S. Profile of children diagnosed with a fetal alcohol spectrum disorder: A retrospective chart review. Drug Alcohol Rev 2017;00:000-000]
Introduction
The term fetal alcohol spectrum disorder (FASD) is used to describe the broad spectrum of disabilities that can result from prenatal alcohol exposure [1] . Prevalence estimates of FASD vary considerably [2] with recent estimates in the USA suggesting a prevalence of 24 to 48 per 1000 children [3] , although for particular subpopulations these rates are considerably higher [4, 5] . Over the past 20 years, multidisciplinary FASD diagnostic clinics have been established in many countries including, Canada, USA, New Zealand and most recently Australia. Diagnostic processes have evolved over time, and there are now a number of published diagnostic guidelines available. These include, the 4-Digit Diagnostic Code [6] , the updated Institute of Medicine guidelines [7] , the updated Canadian guidelines [1] and most recently the Australian Guide to the Diagnosis of FASD [8] . The 4-Digit Code [6] is a widely use diagnostic system in which FASD is viewed as an umbrella term to encompass the diagnostic categories [e.g. fetal alcohol syndrome (FAS), partial fetal alcohol syndrome (pFAS) and static encephalopathy]. Whereas, the Australian Guide [8] , following the updated Canadian guidelines [1] , now use FASD as a diagnostic term and divide diagnosis into two categories: (i) FASD with three sentinel facial features; and (ii) FASD with less than three sentinel facial features.
Growing recognition of FASD across policy and service delivery platforms in Australia led to the establishment of a specialist service for young children within a state government-funded health-care system. This service was the first of four currently available in Australia, and the only publically provided service in Queensland.
The aim of the current study was threefold: (i) to report on the diagnostic profile of a group of children diagnosed with a FASD; (ii) to document the extent to which there were comorbid diagnoses; and (iii) to provide information on the neurocognitive functioning of children who were diagnosed with a FASD.
Method

Assessment process
Children were referred to the service by general practitioners if there were concerns regarding behaviour or development and reports from caregivers or documented evidence of prenatal alcohol exposure. The multidisciplinary team provides assessment, diagnosis and followup as follows: (i) a comprehensive clinical intake with the family, liaison with health-care providers, education and, if necessary, statutory child protection services and review of available medical and educational records; (ii) an assessment of the key FASD features to derive a diagnosis using the 4-Digit Code (1.5 to 2 days of assessment per child); (iii) a comprehensive report written by the multi-disciplinary team and discussed with caregivers and health-care providers; (iv) a school meeting to develop an educational support plan; and (v) long-term follow-up by the paediatrician as required. The clinic had the capacity to assess two children per month. reflecting the strong presence of the feature. Further, facial phenotype was assessed using FAS Facial Photographic software [9] . See Supplementary Tables S1, S2, S3 and S4 for further details regarding diagnosis using the 4-Digit Code.
Procedure
The current study was approved by the Queensland Health Human Research Ethics Committee and conducted by the diagnostic service. This was a convenience sample; families who had previously been assessed by the service or current clients provided written consent to be included in the study. A pre-formulated spreadsheet detailing the relevant demographic and diagnostic data was designed; a chart review was performed by the first author, and the required data was extracted.
Results
There were 37 children assessed between March 2014 and December 2015, and 31 families consented to be included. Six families could not be contacted because of a range of difficult life circumstances (e.g. placement breakdowns and death of family members). The mean age of the children was 8.5 years (range 6-13 years; SD = 1.71). Seventeen children were Caucasian Australian, 10 children from Aboriginal or Torres Strait Islander backgrounds and four children from other varied backgrounds. Eleven caregivers were foster parents, eight were legal guardians (i.e. foster or kinship caregivers who had long-term full parental responsibilities for a child), five were adoptive or kinship caregivers and the remaining seven were biological parent(s). The majority of children in the current sample had experienced one care placement (16) , while the remaining eight had experienced two or more placements. Fourteen caregivers reported that their child had experienced trauma or neglect during their lifetime.
Fetal alcohol spectrum disorder diagnostic profile
All children received a FASD diagnosis; 11 children were each diagnosed with static encephalopathy alcohol exposed or neurobehavioural disorder alcohol exposed. One child was diagnosed with FAS; five children with pFAS; and one child was diagnosed with sentinel physical findings/neurobehavioral disorder alcohol exposed. Two other diagnoses were 'alcohol exposure unknown' (neurobehavioral disorder/alcohol exposure unknown and static encephalopathy/alcohol exposure unknown), thus a Rank 2 (unknown risk) was given (Table 1) .
Comorbid diagnoses
Twenty-six children (84%) had a comorbid diagnosis, of which the most common was attention-deficit hyperactivity disorder (19 children). The next most prevalent comorbid conditions were intellectual disability (seven children) and autism spectrum disorder (four children).
Neurocognitive functioning
Although the majority of children were not found to display growth deficiency or significant facial features, 18 children (58%) were found to have significant CNS dysfunction, thus receiving a Rank 3 on the 4-Digit Code (Tables 1 and 2) .
Mean (Table 3 ).
Discussion
The current study describes the profile of children who had been referred to the first FASD diagnostic service permanently operating within an Australian public health service. The diagnostic profile and associated features were consistent with previous reports that have also Ranking based on scores on standardised assessments; Rank 1 = scores falling within 1 standard deviation (SD) either side of the mean; Rank 2 = scores >1 but <2 SDs below the means; Rank 3 = scores equal to or >2 SDs below the mean.
implemented the 4-Digit Code for example [10, 11] . Notably, the majority of children did not have the physical features of FASD, a finding that is markedly similar to a major US study of 1400 individuals with prenatal alcohol exposure, where 4% were diagnosed with FAS; 7% pFAS; 28% static encephalopathy alcohol exposed; and 52% neurobehavioral disorder alcohol exposed [10] . It is important to note that the range of diagnoses found in this and other studies of clinical outcomes are not always assessed in prevalence studies. For example, the only published Australian prevalence study to date, using active case ascertainment, reported only FAS and pFAS [5] . It is likely that higher rates of FASD will be found in similar, highly exposed Australian populations when including the full range of diagnoses in the FASD spectrum. Comorbid diagnoses are frequently found for children with FASD for example [10] with approximately half having a diagnosis of attention deficit hyperactivity disorder [12] . Similar results were obtained in this Australian sample, highlighting the importance of considering both diagnoses when children present to health professionals. Again consistent with overseas findings for example [10] , the majority of children experienced significant CNS dysfunction and significant delays in their adaptive behaviour compared with their IQ performance. Notably, having fewer physical features of FASD and a higher IQ has been associated with more behavioural problems [13] and poorer long-term outcomes [14] .
Additionally, children performed poorly on a range of tests assessing executive functions with none receiving a ranking in the normal range. As these difficulties may underpin adaptive functioning impairments [15] , identification and remediation is extremely important to avoid life-long difficulties across multiple domains. The growing evidence base indicates that amelioration of these difficulties is possible [16] , highlighting the importance of accurate diagnosis and access to appropriate supports.
Finally, it is important to consider the potential compounding effects of other negative psychosocial risk factors [17] . In keeping with previous studies for example [14] , a large proportion of children in the current study had also experienced exposures to other substances prenatally, childhood trauma or neglect, and sometimes multiple care placements. Thus, service development and treatment planning needs to consider that the range of adversities children and their families may have experienced. Importantly, receiving an early FASD diagnosis has been found to be an important protective factor for children against potential adverse life outcomes, such as incarceration, drug/alcohol and mental health problems [14] .
The strengths of the current study are that it involved a well-validated diagnostic system, which included a comprehensive multi-disciplinary assessment and provided the first clinic-based outcomes on a sample of Australian children diagnosed with a FASD. However, the total number of children reported in this study is small, and patterns may change with a larger sample. Detailed information regarding specific patterns of alcohol consumption during pregnancy was not available as many children were in foster care.
While prevention of FASD remains a vital public health concern, it is imperative that the assessment and diagnosis of FASD is expanded in Australia. The recent release of the Australian Guide to the diagnosis of FASD [8] may provide the impetus for future development of services. Importantly, the current study demonstrates that the establishment of a multi-disciplinary FASD assessment, and diagnostic service can be embedded within an existing Child Development Service, once appropriate training in diagnosis has been obtained. Rule-breaking behaviour 
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